Induction of the human oxidized base-specific DNA glycosylase NEIL1 by reactive oxygen species.
NEIL1, a mammalian DNA glycosylase and ortholog of Escherichia coli Nei/Fpg, is involved in the repair of oxidatively damaged bases in mammalian cells. Exposure of HCT116 human colon carcinoma cells to reactive oxygen species, generated by glucose oxidase (GO), enhanced the levels of NEIL1 mRNA and polypeptide by 2-4-fold by 6 h after GO treatment. A similar oxidative stress-induced increase in human NEIL1 (hNEIL1) promoter-dependent luciferase expression in HCT116 cells indicates that reactive oxygen species activates NEIL1 transcription. The transcriptional start site of hNEIL1 was mapped, and the upstream promoter sequence was characterized via luciferase reporter assay. Two identical CRE/AP-1-binding sites were identified in the promoter that binds transcription factors c-Jun and CREB/ATF2. This binding was significantly enhanced in extracts of cells treated with GO. Furthermore, a simultaneous increase in the level of phosphorylated c-Jun suggests its involvement in up-regulating the NEIL1 promoter. Oxidative stress-induced activation of NEIL1 appears to be involved in the feedback regulation of cellular repair activity needed to handle an increase in the level of oxidative base damage.